JC03 RecM PCT/PTO 2 3 FEB 2001 



FORM PTO-1 390 US DEPARTMENT OF COMMERCE 
REV 5-93 PATENT AND TRADEMARK OFFICE 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 


ATTORNEYS DOCKET NUMBER 
P0 1,0071 


U.S. APPLICATION NO. (if known, see 37 CFR 1 .5} 

09/763706 


INTERNATIONAL APPLICATION NO. 

PCT/EP99/06239 


INTERNATIONAL FILING DATE 

25 AUGUST 1999 


PRIORITY DATE CLAIMED 

25 AUGUST 1998 


TITLE OF INVENTION 


SIGNALING SYSTEM OF A SIGNALING POINT 



APPLICANT(S) FOR DO/EO/US KLAUS DAVID GRADISCHNIG 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 

1 . b This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

2. □ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

~3. a This express request to begin national examination procedures (35 U.S.C. 371 (f)) at any time rather than delay. 

14 h A proper Demand for International Preliminary Examination was made by the 19th month from the earliest claimed priority 

~ date. 

5 B A copy of International Application as filed (35 U.S.C. 371(c)(2)). 

a. b is transmitted herewith (required only if not transmitted by the International Bureau). 

b. □ has been transmitted by the International Bureau. 

• c. □ is not required, as the application was filed in the United States Receiving Office (RO/US) 

6 a A translation of the International Application into English (35 U.S.C. 371(c)(2). 

7 b* Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. §371 (c)(3)) 

a. □ are transmitted herewith (required only if not transmitted by the International Bureau). 

b. □ have been transmitted by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. b have not been made and will not be made. 

-8 □ A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 
""9. B An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)). 

10. a A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 (35 U.S.C. 

371(c)(5)). 

Items 11. to 16. below concern other document(s) or information included: 

11. ® An Information Disclosure Statement under 37 C.F.R. 1 .97 and 1 .98; (PTO 1449, Prior Art, Search Report, References). 

12. b An assignment document for recording. A separate cover sheet in compliance with 37 C.F.R. 3.28 and 3.31 is included. 

(SEE ATTACHED ENVELOPE) 

13. b Amendment "A" Prior to Action. 

□ A SECOND or SUBSEQUENT preliminary amendment. 

1 4. b A substitute specification and substitute specification mark-up. 

1 5. a A change of address letter attached to the Declaration. 

16. b Other items or information: 

a. B SUBMISSION OF DRAWINGS AND REQUEST FOR APPROVAL OF DRAWING CHANGES 



b. H EXPRESS MAIL #EL655301219US dated February 23, 2001 



JC02 Rec'd PCT/PTO 2 3 FEB 2001 



17. a The following fees are submitted: 

BASIC NATIONAL FEE (37 C.F.R. 1 .492{a){1)-(5): 

Search Report has been prepared by the EPO or JPO $860.00 

International preliminary examination fee paid to USPTO (37 C.F.R. 1 .482) . . $690.00 

No international preliminary examination fee paid to USPTO (37 C.F.R. 1 .482) but 
international search fee paid to USPTO (37 C.F.R. 1.445(a)(2) $710.00 

fee (37 C.F.R. 1.482) nor international 
USPTO $1000.00 

International preliminary examination fee paid to USPTO (37 C.F.R. 1 .482) and all 
claims satisfied provisions of PCT Article 33(2)-(4) $ 100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 



Surcharge of $1 30.00 for furnishing the oath or declaration later than □ 20 □ 30 months 
from the earliest claimed priority date (37 C.F.R. 1 .492(e)). 



fndependent Claims 



Number Filed 



Number 
Extra 



^Multiple Dependent Claims 



TOTAL OF ABOVE CALCULATIONS = 



Seduction by Yz for filing by small entity, if applicable. Verified Small Entity 
=be filed. (Note 37 C.F.R. 1 .9, 1 .27, 1 .28) 



SUBTOTAL = 



Processing fee of $130.00 for furnishing the English translation later than □ 20 □ 30 months 
from the earliest claimed priority date (37 CFR 1.492(f)). + 



CALCULATIONS 



PTO USE ONLY 



TOTAL NATIONAL FEE = 



=£ee for recording the enclosed assignment (37 C.F.R. 1.21(h). The assignment must be 
accompanied by an appropriate cover sheet (37 C.F.R. 3.28, 3.31). $40.00 per property 



TOTAL FEES ENCLOSED = 



Amount to be 
refunded 



A check in the amount of $ 860.00 to cover the above fees is enclosed. 



b. □ Please charge my Deposit Account No. . 



_ in the amount of S _ 



to cover the above fees. 



A duplicate copy of this sheet is enclosed. 

c. a The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 
overpayment to Deposit Account No. 50-1519 . A duplicate copy of this sheet is enclosed. 

NOTE: Where an appropriate time limit under 37 C.F.R. 1.494 or 1.495 has not been met, a petition to revive (37 C.jj.R. 1.137(a) or (b)> must be 
filed and granted to restore the application to pending status. 



SEND ALL CORRESPONDENCE TO: 

SCHIFF HARDIN & WAITE 
PATENT DEPARTMENT 
6600 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6473 

CUSTOMER NUMBER 26574 



Steven H. Noll 



NAME 

28,982 



Registration Number 



09/763706 

JC02 Rec'd pn~^~ o 7 FEB 2001 



BOX PCT 

IN THE UNITED STATES DESIGNATED/ELECTED OFFICE 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY - CHAPTER II 

REQUEST FOR APPROVAL OF DRAWING CHANGES 

APPLICANT(S): GRADISCHNIG, K. 

ATTORNEY DOCKET NO: P01 ,0071 

INTERNATIONAL APPLICATION NO: PCT/EP99/06239 

INTERNATIONAL FILING DATE: 25 AUG 1 999 

INVENTION: SIGNALING SYSTEM FOR A 

SIGNALING POINT 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir- 
Applicant hereby requests approval of the changes, shown in red, on the 
three drawing sheets attached hereto, in the captioned PCT application. The 
changes include English translations of foreign language designations. 

Respectfully subjipiljted, 

Steven H. Noll (Reg. No. 28,982) 

SCHIFF, HARDIN &WAITE 
Patent Department 
6600 Sears Tower 
233 South Wacker Drive 
Chicago, IL 60606 
Telephone: (312) 258-5790 
Attorneys for Applicant 



Customer Number: 26574 



09/763706 



1/3 




09/763706 



3/3 




09/763706 

JC02Rec'd PCT/PTD 2 3 FEB 2001 



BOX PCT 

IN THE UNITED STATES DESIGNATED/ELECTED OFFICE 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY - CHAPTER II 

SUBMISSION OF DRAWINGS 

APPLICANT(S): GRADISCHNIG, K. 

ATTORNEY DOCKET NO: P01 ,0071 

INTERNATIONAL APPLICATION NO: PCT/EP99/06239 

INTERNATIONAL FILING DATE: 25 AUG 1999 

INVENTION: SIGNALING SYSTEM OF A 

SIGNALING POINT 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

Applicant herewith submits three drawing sheets, showing Figures 1 - 3, 
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FIG 3 - Interworking von R1 und R2 via ISUP 
# Sprechbundel y^" 





ISUP 
interner 
NID=1 
PC=1 




ISUP 
interner 






V 


NiD=2 
PC=9 




R1 


/ 


virtueller Tunnel 


R2 









1 



09/763706 

JC02 Rec'd PCT/PTO 2 3 FEB 2001 



BOX PCT 

IN THE UNITED STATES DESIGNATED/ELECTED OFFICE 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY - CHAPTER II 

AMENDMENT "A" PRIOR TO ACTION AND 
SUBMISSION OF SUBSTITUTE SPECIFICATION 

APPLICANT(S): GRADISCHNIG, K. 

ATTORNEY DOCKET NO: P01 ,0071 

INTERNATIONAL APPLICATION NO: PCT/EP99/06239 

INTERNATIONAL FILING DATE: 25 AUG 1999 

INVENTION: SIGNALING SYSTEM OF A 

SIGNALING POINT 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

Applicant herewith submits an amendment and substitute specification in 
the above-referenced pet application, and requests entry of same prior to 
examination in the United States National Phase. 



IN THE SPECIFICATION 

Cancel the specification as filed, and substitute therefore the substitute 
specification provided herewith. 

IN THE CLAIMS 

Cancel claims 1 - 10 as filed, and insert therefore new claims 11 - 20 as 
follows: 



2 

- - What is claimed is: 

11. A method for operating a signaling system of a signaling point, the 
method comprising the steps of: 

determining for a received signaling message on the basis of a network 
identifier, the identity of a network to which the signaling message belongs; 

taking from a routing table belonging to the network identity, items of 
information for routing of the signaling message, wherein the signaling system 
accesses the routing table using the signaling point code of the signaling 
message; 

determining on the basis of the type of routing information taken from the 
routing table, whether an item of routing information is present indicating a link or 
linkset one of for forwarding the signaling message, or for denoting a network 
identifier; and 

supplying the signaling message for the routing, if the item of routing 
information taken from the routing table is a network identifier. 

1 2. The method according to claim 1 1 , further comprising the step of: 
defining the network identifier of a signaling message by the link or linkset 

via which the signaling message was received. 

13. The signaling system according to claim 12, further comprising the 
step of: 

indicating the network identifier of a signaling message in the signaling 
message itself. 

14. The signaling system according to 1 3, further comprising the step 
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of: 

using the cited new routing to cause the system to switch signaling 
messages between two different signaling systems. 

1 5. Signaling system according claim 14, further comprising the step of: 
using the cited new routing to cause the system to realize an 

internetworking with other networks. 

1 6. A method for routing comprising the steps of: 

determining, for a received signaling message, the identity of the network 
to which the signaling message belongs on the basis of a network identifier; 

taking from a routing table belonging to the network identity, items of 
information for routing of a signaling message, wherein the routing table is 
accessed using the signaling point code of the signaling message; 

determining on the basis of the type of routing information taken from the 
routing table, whether an item of routing information is present that indicates a 
link or linkset useful, one of, for forwarding of the signaling message, or for 
denoting a network identifier; and 

repeating application of the signaling message to the routing, if the item of 
routing information taken from the routing table is a network identifier. 

1 7. The method for routing according to claim 1 6, further comprising 
the step of: 

defining the network identifier of a signaling message by the link or linkset 
via which the signaling message was received. 



4 

18. The method for routing according to claim 17, further comprising 
the step of: 

indicating the network identifier of a signaling message in the signaling 
message itself. 

19. The method according to claim 18, further comprising the step of: 
using the cited new routing to switch signaling messages between two 

different signaling systems. 

20. The method according to claim 19, further comprising the step of: 
using the cited new routing to enable a network to internetworking with other 
networks. - - 

IN THE ABSTRACT 

Cancel the Abstract as filed, and insert therefore on a separate page the 
following Abstract of the Disclosure: 

- - ABSTRACT OF THE DISCLOSURE 

A signaling system that enables the interworking of different signaling systems 
via virtual network tunnels. The signaling system is operated by a method using a 
network identifier to identify a network to which a signaled message belongs. 
Items of information for routing the signaling message are taken from a routing 
table belonging to the network identity. The signaling message is supplied for 
routing if the routing information is a network identifier. - - 



5 



REMARKS 



A substitute specification and a proper Abstract of the Disclosure are 
provided herewith which make editorial changes in order to conform to standard 
US practice. A marked-up copy of the specification is also provided reflecting the 
changes made. 

In addition, the claims as filed have been canceled and replaced by new 
claims that more clearly set forth applicant's invention. 

No new matter has been inserted into the application. 

Applicant submits that this application is in proper condition for 
examination in the United States National Examination Stage, which action is 
earnestly solicited. 




Steven H. Noli (Reg. No. 28,982) 
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Sp e cification 

Signalin g-s yst em o f a- sign al ing p o int 

Substitute Specification: 

- - SIGNALING SYSTEM OF A SIGNALING POINT 
BACKGROUND OF THE INVENTION 

Field of the Invention: 



fa The present invention generally pertains to signaling systems, an d particularly 
to channel-oriented signaling systems- 



Discussion of the Related Art: 



t ^ ma fnr,>v»m r iPinthnr.iimiiiTnu nvntem Ordinarilv. in channel-oriented signaling 
systems, such as the Signaling System R5, it is possible for a signaling point to 
15 communicate with it^i^w:-respectiwiy. itself or to set up a connection with itself, via a useful 
channel loop. 

In th e signa l ing system no. 7 (called ZGS7 for short in the following), th i s is not possible. However, su c h 

te^ However. in Signaling System 7. also called SS7 or ZGS 7. this is not possible, 
20 although such loops would be advantageous for the solution of a plurality of p robl e ms- 
problems including the interworkino of different signaling systems. 



For the interworking of different signaling systems, it i s a si gn ifi ca nt simplification in 
i Bi pi em entatio n would be extremely expedient if all signaling systems interwork with a 
designated signaling system, rather than each signaling system interworking with every 

Other. Anoth e r technical pr o blem that can be sol v e d u sin g si milar me thods is in c om in g l inkset [or: link set] / 

DPC scr e eni ng (s e e e .g. Q .705, § 8 ). 

In addition, technical problems associated with using similar methods, such as 
incoming linkset/DPC 

screening as set forth in protocol Q.705, §8, would also be solved. 

In th«-ZGS7, a signaling point is identified by an address, called the signaling 
point code (SPC). If the signaling point code is used as the destination address, it is 
also called the destination point code (DPC). If #a signaling point designates an 
originating address, it is called the origination point code (OPC). 

In general, level 3 of the message transfer part (MTP) cannot send a message to 
its own signaling pointeede; o r . re sp ective^ code or cannot receive a message from itself. 
Certain users of the message transfer part. MTP, for example TUP and ISUP, also normally 
cannot send channel-related messages to themselves, even if the messag e transf e r pa rt MTP 
were to enable this. 

In order no n eth ei es s to enable such loops, special methods have been implemented 

that consist essentiallyin-t h e f o rmation of loops by specific si a nal i ng ehannels; o n which loops of loops 

specifying signaling channels on which the destination and/or sender address are 




.inverted or complemented. If necessary, similar user-specific 



modifications must be carried out for users. 



Another possible solution fwto this problem s system s that support th e multiple network design 
(further explained below) WOUld be to USe what are known as physical network tunn e ls. In order to 

v ^\--~ n p ny— * 1 - n — ■ « ^ 1 '" n r ""^tunnels, wherein a link, known as a loop 
link, is fed back in a loop from a signaling point to the same signaling point, and two 
different network identities are allocated thereto, one at the input side and the other at 
the output side. 

However, physical tunnels have the disadvantage that their use requires 
additional w^nm nnn P \mv.r, e tc. \hardware. such as the loop links, etc., and messages that 
must travel through the tunnel experience an additional delay. 

Th e inv e n t ion is based on the ob je ct of indica ti ng a s ystem that mak e s the n e twork tunn e l possibl e wi th out the ci ted 
disadvantages. 

mz .uj^,. u : ,^r nf. ryr ^rr, ,rmr^ a tn rlmm 1 . SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a system that 
makes network tunneling possible- 
It is a further object of the invention to provide a system tha t makes virtual 

tunneling possible. 



The inventive d esig n o flt is another object of the invention to provide a s ystem wherein 
the virtual tunnel considerably reduces additional hardware outlay and time delay, 
withouthewev« requiring a large development expense. 



h\ t he followin g, th e i n ve n tion-is ex pla i n ed i n m or e derail with the aid of th e drawin g, which eomprises 

■t hree - fi gufe&r These and other objects of the invention will become apparent from careful 
review of the following detailed description of the preferred embodiment, which is to be 
read in conjunction with study of the accompanying drawing figures. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 shows a method according to the present invention; 

Figure 2 shows forms of incoming linkset/ DPC screening according to the 

present invention- 
Figure 3 shows an interworking of various signaling systems according to the 

present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The i nvent io n i s ex pi ain ed-ifHfflrefe present invention will now be described in detail on 
the basis of the system ZGS7, also known as Signaling System 7 (SS7). The 
description assumes a multiple network system that supports 32 MTP networks. 



In the ZGS7, a network is identified by what is known as a n (exteman an external 
network indicator gsan-that NI. which is contained in*e externally observable messages. 



In the messages, two bits are reserved for the M; ther e fore. NI. Therefore, up to four 
5 networks can be distinguished in a node. s ince nor m ally aAlthough a normal signaling link 

belongs to Only one network, it bas-lw^¥ey^eme-te ^e r ec o gn iz e d that in order to is possible to 

sufficiently distinguish the network it i s suffi cie nt t o a iio ca te bv allocating individual links to 
particular networks. Therefore, the T he Ni is th e refo r e NI is no longer required as a 
distinguishing feature. 

m 

In fact, there are systems- already existing or in the planning stages- that support more 
than four (e.g., 8 or 32) signaling networks. A network identity N ID (networkid e nti fi er) 
isthereby internally allocated to each signaling link or link set , and an Nl is externally 
allocated to each internal network identifier NID. Networks having different internal 
15 identity can thereby use the same external Nl throughout. Each (internal) network is thereby 

i nt e rnally compl e t e ly se para ted from the oth e r n e tworks. (This method of th e dec oup l ing of the extern al Nl-andthe 

i n te rnal NiD internal network is thereby completely separated internally from the other 
networks. This method of the decoupling of the external Nl and the internal NID is also 

applicable to Systems that Support only four or k of course also applicable to systems that support 
20 enly four or fe wer MTP networ ks). The cited d e sign is calle d the multiple n e twork d e sign in th e following. - 

fix isti n g o r, r es p ec t i v e ly, plann e d sy s tems that support th e multiple network d es ign n ormall y route M S Us in tha t; 
from a table (routing tabl e ), the n ext li nk(sef) to the desired destination that is currently to be used is determined. 
For each int e rnal (logical) network, the re i s t h ere b y exactly on e table, and the tab l es of these n et w or k s are 
25 i ndependen t of one anoth e r. For th e se sy s tems, a simple modification of th e se routing tables is now carried out such 
t hat in the routing t a bl es the path [...] as the next to be taken can be not only a particular link(set) but also a d iffe rent 
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As an exemplary embodi m ent of the-it 



multiple network sy s tem that support s 32 MTP 



Gi v en an in co m i ng M S IJ. t he syste m d^r™'"^ thp (internal) network identity (NIP) of the 
tinjfrfeeteBger e n tlio ba si s o f the lin k a t w hich the MSU arm od. In Figure 1, thin proc e ss is o hown for an MSU 
having DP C-1 ? 1, v . hi c h is r—v^ n n linfr hnlnnmng tn th e l inkset 17. In Figure 3. N1D-3 is det e rmin e d a s the 
i nternal NIP. Ao the next st ep, on the ba s i s of the DPC of the MSU it is d e termin e d whether t h e S P repr es ent s t h . 
endpoi nt fo r th e MSU, that i c , wh ethe r t h e SPC of the SP (SPC depends on the NIP; in Fig. 1 it is the SPC-120 
b el onging to N1D-3!) a gr ees with the PPC of the MSU, or wh e th e r the MSU mu s t be r er outed . 



If. in th e mann er dsc c ri b ?d, th " -y^"™ H n ^ n rminnp tW fhn MSIJ must be r e rout e d, th e system sel ects , on the ba s t 
the D PC o f t h e MSU, a l in e [or: row] from grouting ta b l e b el onging to th e MID. This line contains th e id e ntitie: 
( fo r example, numbers) of the po ss ible additional route s (that is, link s ets). and sp e cially d e sig na t e d id ent itie s (fa 
mpl e , the numbers 1 t 



32), which now repres e nt not links e ts, but ra t h e r (the for example negativ e ) int e rna l NIP. If during routing such a 
"route" is rec o gnize d (i n F i gu r e 1 , the entry ' ~> ™ rhn muting table of the NIP -3 determines the "tunnel" to the 
n etwo rk havmg NID -1 2 a s t he ne xt pa t h for t h e P P C 1 3 1). the NIP of the MSU is cor r espond i ngly modified, and i s 



o th e ro uting, b u t th i s time in u V ™h*r nntwnrk which m e ans that the system again determines. 



th e b asis o f t h e D P C o f t he MSU, w h ether th e S P re p re sent s th e ondpoint for the MSU, and, if not, tak e s information 
for th e r o uti ng of the MSU from a ro u ting table belon g ing to th e NIP (sec Figure 1 : the SPC b e longing to NI D -12 is 
07, and the n e xt path of the MSU trav e ls via links e t M). Of course, network i 



With th e exception of the production of te s t traffic and actual phy si cal loops, using virtual tunn e ls all probl e ms ca n 
be solved that can also be solved using the physical tunnels: 



fa-F«s 



e xample it is shown how, using the pr e sent inv e n ti on, certain forms, import a nt in 
ing can be solved. The op e rator of a signaling 



;r point (STP) off e rs SS7 interconn e ct s e n -i ces to other commun i cation network operators. In the example in 

-fewer MTP networks. This design is 



w orks D 1 , P2, E+ and E2. According t 



called the multiple network design. 



Existing or planned systems that support the mul tiple network design normally 



route MSUs in that, from a routing table, the next l ink or linkset to the desired 



destination that is currently to be used is determined. For each internal logical network, 
there is thereby exactly one table, and the tables of these networks are independent of 
one another. For these systems, a simple modification of these routing tables is now 
carried out such that in the routing tables the next path selected can be not only a 
particular link or linkset but also a different network. 

Given an incoming MSU, the system determines the internal network identity 
(NIP) of the network to which this link or linkset belongs on the basis of the link at which 
the MSU arrived. 

Figure 1 shows this process for an MSU having DPC=131, which is received at a 
link or linkset belonging to the link or linkset 17. 

if the system determines that the MSU must be rerouted, the system selects, on 
the basis of the DPC of the MSU, a line or row from a routing table belonging to the 
NIP. This line contains the identities, such as numbers, of the possible additional 
routes, such as links or linksets, and specially designated identities, for example, the 
numbers -1 to -32, which now represent not links or linksets, but rathe r, the negative 
internal NIP. 

If during routing, such a "route" is recognized, the NIP of the MSU is 
correspondingly modified, and is supplied again to the routing. But this time in the other 
network, the system again determines on the basis of the DPC of the MSU, whether 



the SP represents the endpoint for the MSU. If not, the system takes information for the 
routing of the MSU from a routing table belonging to the NIP. As discussed with 
reference to Figure 1 , the entry -12 in the routing table of the NlD=3 determines the 
"tunnel" to the network having NID=12 as the next path for the DPC 131 . Also with 
reference to Figure 1. the SPC belonging to NID=12 is 97, and the next path of the MSU 
travels via linkset 14. Thus, network management messages are also routed 
correspondingly. 

With the exception of the production of test traffic and actual physical loops using 
virtual tunnels, all problems can be solved using the physical tunnels according to the 
present invention. 

Figure 2 shows an example of how certain forms of an incoming linkset/ DPC 
screening can be solved using the present invention. 

th e agre e ment, t h e o tiie rThe operator of a signaling transfer point (STP) offers SS7, 
also known as ZGS7, interconnect services to other communication network operators. 
In the example in Figure 2, these are networks D1, D2, E+, and E2. Other networks 
may make unlimited use of the STP for SS7 traffic inside their own networks. For traffic 
between the networks, however, there are the following limitations: E+ and D2 may 
communicate only with one another and with D1 . E2 may communicate only with D1 . 
In order to enforce these agreements, the operator of the STP must be able to prevent 



unauthorized traffic between the networks. He can accomplish this by terminating the 
linksets to the different operators internally in different SS7 networks. 

netw o rks , a s sh o wn s ym b o lic al ly in ■Fi g m=e-j~ 

As is shown symbolically in Figure (4^ the internal networks are then 
connected by virtual tunnels, in such a way that virtual tunnels are set up only between 
those networks feetwee»for which traffic is permitted. For example, for destinations 
(DPCs) that belong to the operator E2, no routes are set up in the routing tables for the 
internal networks 2 and 3-rcorrespondiTig-to-D2 a nd-S4^ 3, corresponding to D2 and E+. In 
contrast, for destinations (DPC) in D1, special routes representing the virtual tunnels are 
for example set up in the routing tables of the internal networks 2, 3 and 4. 

it is to b e^wted-thaHhe The limitation of the permitted traffic need not absolutely be 
limited only to entire for: overatff networks. Rather, the routing tables can be constructed 
such thatnfe^ampte; traffic from E+ is possible only to particular designated destinations 
in D2 T by making no entries in the routing table in the network 3 for destinations in D2 
that are not allowed. 

In Figure 3,as an example an interworking of various signaling systems (R1, R2, 
ISUP) is d es cn b ed ,shown. An interworking is realized between R1 and ISUP and between 
R2 and ISUP, but not between R1 and R2. An ISUP is located both in the internal 
network having NID=1 and in the internal network having NID=2. Externally, both 
networks use for example the same Nl, but use different point codes. 



A call between R1 and R2 is routed via the ISUP loop. For this purpose, it is 
sufficient to correspondingly set up the ZGS7 routing tables in both networks, as well as 
the routing tables for the call processing, and to construct the required speech bundles 
for the ISUP loop. The ISUPs of the two internal networks communicate via the virtual 
tunnel (shown symbolically) between NID=1 and NID=2. A physically looped signaling 
link or linkset is therefore not required. 

In Figure 3. NID=3 is determined as the internal NIP. As the next step, on the 
basis of the DPC of the MSU, a determination is made whether the SP represents the 
endpoint for the MSU, such as whether the SPC. which SPC depends on the NIP of the 
SP, agrees with the DPC of the MSU, or whether the MSU must be rerouted. For 
instance, in Fig. 1 , it is the SPC=120 that belongings to NIP=3. 

A great advantage of the invention is that existing mechanisms (routing tables 
and multiple networks) can be used, at low expense, in order to provide purely virtual 
network tunnels, which previously were realized only physically. 

The invention can also be used without the multiple network design being 
supported, but in this case supported. However, the problemsof application that can be solved 
using the tunnel design of the present invention are limited. tfe-feFor example, ifthe 
flexible allocation of the external NIs to the internal NIDs is not fully supported, but m&er 
stakes place in 1 :1 fashion, then the specified method cannot be used for the 
incoming linkset / DPC screening. As the number of internal NIPs that are supported, 



with otherwise flexible mapping of Nl to NID, becomes fewer, the incoming linkset / DPC 
screening becomeswew limited in its flexibility. 
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4 . Signali n g sy stem of a sig nal i ng p oi n t; t h at 

- for a r e ceiv ed-signali ng messa ge, de t er mines tho int e rnal n e tw ork i de ntifi e r (N1D) of the network to which the 
5 signalin g message belong s , 

takes, from a r ou ting table corr e sponding t o t he ne tw ork id en ti fie r, items o f information f or the ro u tin g of the 
signaling messag e .- wher e by it acc ess e s t h e ro u ting table usi n g the si gnaling point cod e (DP C) o f the si gn aling 

deter mi n es, o n the ba s i s of th e type of r outin g i nf ormation taken from th e routing ta ble; w heth e r an item of routing 
10 i n f ormati o n i s-prese nt t ha t i n di ca tes -t h e n e x t l in k ( se t) to be us e d, or that denotes a n etw o rk i d e ntifier, 

- again s up p l ies the signal i ng message to theroutin g, if the item of routin g inform ation tak e n from the routin g table 
k an e m o rL ideBftfiefe 



2-. Signaling system-a ecording to claim 1 , 
e faflr a cte rizcd- i n-that 

t h e net wor k i d e nt i fi e r of a sig na l in g mes s ag e -is de fin e d [ore - d ete r mi n e d ] by the4ink^ s c t)-via w hi ch t he signaling 



d^-Stgmim g system ac c ord i ng to claim 1, 
20 char acterized in that 

th e n etw o r k i d en tifi e r of a signaling mes sag e is indi cated in the signaling mes sa g e it se lf ; 



4. Signa ling s y stem according t( 



w i th t h e a i d ofth e d te dn e w ro uting, th e s ystem switch e s signaling m e ss a g e s b e tween two dif ferent signafeg 



5v S ignaling system according to on e o f cla i ms 1 to 3. - 
characterized in t hat 

30 wi th th e a id of the cited new rou t in g, th e sy st em re al izes an i n te rn e tw o rking with other networ k 



6. M et h od-fctf- routing , ac c or din g to w hic h 

fo r a re c eive d-s^gnating m e ssage, t he identity of the 
on the basis of a ne tw o r k i d ent i fier (N ID r N I) ; 



rk t o which the signaling mes sage b e l ongs is determined 



fr om a routi ng tab l e b el on g ing to the network identity, it e ms of information are tak e n for the routing of the 
si gnaling me s sa g e, whereby th e routing table is acce s sed using the signaling point code (DPC) of the signaling 



on the b asis of the t yp e of routing in formation tak e n from the routing table, it is determined whether an item of 
routing informatio n i s prese nt tha t i.n^i / - n t ^ i ^ ™ mrp p rm -rl y. link e r that, in to be u s ed for the forwarding of the 
sig n al i n g m e ssage , or t h at denote s a network i d entifier, 

the sign al i n g m e ssag e i s again suppli e d 1n th e, muting if the item of routing information taken from the routing 



7. Method for routing according to claim 6, 
chara cte rized in that 

th e netwo r k identifi e r of a s i g naling mes s age is def ine d by the link or, respectively, linksct via which the signaling 
message was received. 



characteriz e d in that 

the network identifier of a signaling message is indicated in the signaling n 



c of claims 6 to 8. 



ch ar a c t e rized in tha 4 

the cited new ro uting is us e d in or d er to switch signaling messages b e tween two different signaling sysfr 
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10. Method according to one of claims 6 to 8. 
charact e rized in tha t 

the c ited new routing is used in ord e r to enabk 



r - ork to real i se a desir e d internetworking with other networks. 



Signaling system of a signaling point 

The invention is ba se d on the ob je ct of indicat in g a si g naling system that e nables n e twork tunn e ls (for example 
th e in to rwo r king of different si g naling s y s t e ms) in a simpl e mann e r. This obj e ct is achieved according to the 
inv e ntion using virtual ne twork tunnels. 
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. Signaling sy s tem of a si g naling point, that 

for a r e ceiv e d signaling mes s ag e, determin e s, on the basis of a network i de ntifi e r (NIP, Nl), the id e ntity of the 
etwork to which the signaling message belongs; 



;. ; .from a routing table belonging to the network identity, items of informat i on for the r< 



m g the signaling point code (DPC) of the signaling n 



determines, on the basis of the type of routing information taken from the routing table, whether an item of routing 
information is pre s ent that indicates a link or, respectively, linksot that is to be used for the forwarding of the 
signaling message, or that denotes a network identifier, 

again s u p p l i es th e s ig naling messag? to nV muting if tha item nf routing informat i on taken from the routing table 



2. Signaling system according to claim 1, 
ch a ract e riz e d in that 

the cit e d n e twork identif i er of a signaling moooag o is d efin e d b y t h e l ink or, respectively, linksot via whi ch th e 
signaling mes s age was re c eived. 



3. Signaling system acc 
cha ract er iz e d in tha t 



the cit e d network identifier of a signaling n 



s indicated in the signaling 



4. Signaling system acco r ding to one o f claims 1 to 3. 
charac t eriz e d in that 

with the aid of the cited new routing, the system switches signaling messages betwe e n two differ e nt signaling 



5. Signaling system according to one of claims 1 to 3, 
ch ara ct e riz e d in that 

with the aid of the cited n e w routing, the system realizes an internetworking with other networks. 



6. Method for routing, according tt 



;cd s i gna l ing message, th e identity of the network to which the signaling message belongs : 
of a n e twork identifi e r (NID, MI), 
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f mm a r outing table b e longing to the network identity, items of information are tak e n for the routing of the 

sign a ling m essage, whereby the routing table is accessed using th e signaling point code (DPC) of the signaling 
mes s age , 

0T1 the basis of the type of routing information taken from the routing table, it is determined wh e ther an item of 

routing infor m at i o n i ; n' thft ^■v - t ,- . n «nV n r m^nrriwly. linkr .c t that is to be u se d for th e forwarding of the 
s ignal in g message, or that denot es a network identi f ier, 

th e signa li n g mes s age is again ^ippli^d in the routing if the item of routing information taken from the routing 
table is a network-identifier-; 



yrding to claim 6, 



wo r k identifi e r of a s ignaling mes s age is defin e d by the link or, respectively, linkse 



8. Method for ro u ting according to claim 6, 
c hara ct eriz e d in th at 

the network identifier of a signaling m e ssage is indicated in the signaling message itself, 

9. Method according to one of claims 6 to 8, 

the cited new routing is used in order to switch signaling messages between two different signaling systems. 

1 0. Method according to one of claims 6 to 8, 
charact e ri ze d i n that 

the cited new routing is used in order to enable a network to realize a desired int e rn e tworking with other 

Although modifications and changes mav be sugge sted bv those skilled in the art 



to which this invention pertains, it is the intention of the inventor to embody within the 
patent warranted hereon, all changes and modification s that mav reasonably and 
properly come under the scope of his contri bution to the art. - - 
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Substitute Specification: 

- - SIGNALING SYSTEM OF A SIGNALING POINT 
BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention generally pertains to signaling systems, and particularly to 
channel-oriented signaling systems. 

Discussion of the Related Art: 

Ordinarily, in channel-oriented signaling systems, such as the Signaling System 
R5, it is possible for a signaling point to communicate with itself or to set up a 
connection with itself, via a useful channel loop. 

However, in Signaling System 7, also called SS7 or ZGS7, this is not possible, 
although such loops would be advantageous for the solution of a plurality of problems 
including the interworking of different signaling systems. 

For the interworking of different signaling systems, it would be extremely 
expedient if all signaling systems interwork with a designated signaling system, rather 
than each signaling system interworking with every other. In addition, technical 
problems associated with using similar methods, such as incoming linkset/DPC 
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screening as set forth in protocol Q.705, §8, would also be solved. 

In ZGS7, a signaling point is identified by an address, called the signaling point 
code (SPC). If the signaling point code is used as the destination address, it is also 
called the destination point code (DPC). If a signaling point designates an originating 
address, it is called the origination point code (OPC). 

In general, level 3 of the message transfer part (MTP) cannot send a message to 
its own signaling point code or cannot receive a message from itself. Certain users of 
the MTP, for example TUP and ISUP, also normally cannot send channel-related 
messages to themselves, even if the MTP were to enable this. 

In order to enable such loops, special methods have been implemented that 
consist essentially of loops specifying signaling channels on which the destination 
and/or sender address are inverted or complemented. If necessary, similar user- 
specific modifications must be carried out for users. 

A solution to this problem would be to use what are known as physical network 
tunnels, wherein a link, known as a loop link, is fed back in a loop from a signaling point 
to the same signaling point, and two different network identities are allocated thereto, 
one at the input side and the other at the output side. 
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However, physical tunnels have the disadvantage that their use requires 
additional hardware, such as the loop links, etc., and messages that must travel through 
the tunnel experience an additional delay. 



SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a system that 
makes network tunneling possible. 

It is a further object of the invention to provide a system that makes virtual 
tunneling possible. 

It is another object of the invention to provide a system wherein the virtual tunnel 
considerably reduces additional hardware outlay and time delay without requiring a 
large development expense. 

These and other objects of the invention will become apparent from careful 
review of the following detailed description of the preferred embodiment, which is to be 
read in conjunction with study of the accompanying drawing figures. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a method according to the present invention; 

Figure 2 shows forms of incoming linkset/ DPC screening according to the 
present invention. 

Figure 3 shows an interworking of various signaling systems according to the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention will now be described in detail on the basis of the system 
ZGS7, also known as Signaling System 7 (SS7). The description assumes a multiple 
network system that supports 32 MTP networks. 

In the ZGS7, a network is identified by an external network indicator Nl, which is 
contained in externally observable messages. 

In the messages, two bits are reserved for the Nl. Therefore, up to four networks 
can be distinguished in a node. Although a normal signaling link belongs to only one 
network, it is possible to sufficiently distinguish the network by allocating individual links 
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to particular networks. Therefore, the Nl is no longer required as a distinguishing 
feature. 

In fact, there are systems already existing or in the planning stages that support 
more than four (e.g., 8 or 32) signaling networks. A network identity NID is internally 
allocated to each signaling link or link set, and an Nl is externally allocated to each 
internal network identifier NID. Networks having different internal identity can thereby 
use the same external Nl throughout. Each internal network is thereby completely 
separated internally from the other networks. This method of the decoupling of the 
external Nl and the internal NID is also applicable to systems that support only four or 
fewer MTP networks. This design is called the multiple network design. 

Existing or planned systems that support the multiple network design normally 
route MSUs in that, from a routing table, the next link or iinkset to the desired 
destination that is currently to be used is determined. For each internal logical network, 
there is thereby exactly one table, and the tables of these networks are independent of 
one another. For these systems, a simple modification of these routing tables is now 
carried out such that in the routing tables the next path selected can be not only a 
particular link or Iinkset but also a different network. 

Given an incoming MSU, the system determines the internal network identity 
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(NID) of the network to which this link or linkset belongs on the basis of the link at which 
the MSU arrived. 

Figure 1 shows this process for an MSU having DPC=131 , which is received at a 
link or Mnkset belonging to the link or linkset 17. 

If the system determines that the MSU must be rerouted, the system selects, on 
the basis of the DPC of the MSU, a line or row from a routing table belonging to the 
NID. This line contains the identities, such as numbers, of the possible additional 
routes, such as links or linksets, and specially designated identities, for example, the 
numbers -1 to -32, which now represent not links or linksets, but rather, the negative 
internal NID. 

If during routing, such a "route" is recognized, the NID of the MSU is 
correspondingly modified, and is supplied again to the routing. But this time in the other 
network, the system again determines on the basis of the DPC of the MSU, whether 
the SP represents the endpoint for the MSU. If not, the system takes information for the 
routing of the MSU from a routing table belonging to the NID. As discussed with 
reference to Figure 1 , the entry -12 in the routing table of the NID=3 determines the 
"tunnel" to the network having NID=12 as the next path for the DPC 131 . Also with 
reference to Figure 1, the SPC belonging to NID=12 is 97, and the next path of the MSU 



travels via linkset 14. Thus, network management messages are also routed 
correspondingly. 

With the exception of the production of test traffic and actual physical loops using 
virtual tunnels, all problems can be solved using the physical tunnels according to the 
present invention. 

Figure 2 shows an example of how certain forms of an incoming linkset/ DPC 
screening can be solved using the present invention. 

The operator of a signaling transfer point (STP) offers SS7, also known as ZGS7, 
interconnect services to other communication network operators. In the example in 
Figure 2, these are networks D1, D2, E+, and E2. Other networks may make unlimited 
use of the STP for SS7 traffic inside their own networks. For traffic between the 
networks, however, there are the following limitations: E+ and D2 may communicate 
only with one another and with D1 . E2 may communicate only with D1 . In order to 
enforce these agreements, the operator of the STP must be able to prevent 
unauthorized traffic between the networks. He can accomplish this by terminating the 
linksets to the different operators internally in different SS7 networks. 

As is shown symbolically in Figure 2, the internal networks are then connected by 
virtual tunnels, in such a way that virtual tunnels are set up only between those 
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networks for which traffic is permitted. For example, for destinations (DPCs) that belong 
to the operator E2, no routes are set up in the routing tables for the internal networks 2 
and 3, corresponding to D2 and E+. In contrast, for destinations (DPC) in D1, special 
routes representing the virtual tunnels are for example set up in the routing tables of the 
internal networks 2, 3 and 4. 

The limitation of the permitted traffic need not absolutely be limited only to entire 
networks. Rather, the routing tables can be constructed such that traffic from E+ is 
possible only to particular designated destinations in D2 by making no entries in the 
routing table in the network 3 for destinations in D2 that are not allowed. 

In Figure 3, an example an interworking of various signaling systems (R1, R2, 
ISUP) is shown. An interworking is realized between R1 and ISUP and between R2 
and ISUP, but not between R1 and R2. An ISUP is located both in the internal network 
having NID=1 and in the internal network having NID=2. Externally, both networks use 
for example the same Nl, but use different point codes. 

A call between R1 and R2 is routed via the ISUP loop. For this purpose, it is 
sufficient to correspondingly set up the ZGS7 routing tables in both networks, as well as 
the routing tables for the call processing, and to construct the required speech bundles 
for the ISUP loop. The ISUPs of the two internal networks communicate via the virtual 
tunnel (shown symbolically) between NID=1 and NID=2. A physically looped signaling 



link or linkset is therefore not required. 



In Figure 3, NID=3 is determined as the internal NID. As the next step, on the 
basis of the DPC of the MSU, a determination is made whether the SP represents the 
endpoint for the MSU, such as whether the SPC, which SPC depends on the NID of the 
SP, agrees with the DPC of the MSU, or whether the MSU must be rerouted. For 
instance, in Fig. 1, it is the SPC=120 that belongings to NID=3. 

A great advantage of the invention is that existing mechanisms (routing tables 
and multiple networks) can be used, at low expense, in order to provide purely virtual 
network tunnels, which previously were realized only physically. 

The invention can also be used without the multiple network design being 
supported. However, the problems that can be solved using the tunnel design of the 
present invention are limited. For example, if the flexible allocation of the external NIs 
to the internal NIDs is not fully supported, but takes place in 1 :1 fashion, then the 
specified method cannot be used for the incoming linkset / DPC screening. As the 
number of internal NIDs that are supported, with otherwise flexible mapping of Nl to NID 
becomes fewer, the incoming linkset / DPC screening becomes limited in its flexibility. 

Although modifications and changes may be suggested by those skilled in the art 
to which this invention pertains, it is the intention of the inventor to embody within the 



patent warranted hereon, all changes and modifications that may reasonably and 
properly come under the scope of his contribution to the art. - - 
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Specification 



Signaling system of a signaling point 

5 In channel-oriented signaling systems, for example in the signaling system R5, it is possible 
for a signaling point to communicate with itself, or, respectively, to set up a connection with 
itself, via a useful channel loop. In the signaling system no. 7 (called ZGS7 for short in the 
following), this is not possible. However, such loops are advantageous for the solution of a 
plurality of problems. For the interworking of different signaling systems, it is a significant 
10 simplification in implementation if all signaling systems interwork with a designated 

signaling system, rather than each signaling system interworking with every other. Another 
technical problem that can be solved using similar methods is incoming linkset [or: link set] 
/ DPC screening (see e.g. Q.705, §8). 

15 In the ZGS7, a signaling point is identified by an address, called the signaling point code 
(SPC). If the signaling point code is used as the destination address, it is also called the 
destination point code (DPC). If it designates an originating address, it is called the 
origination point code (OPC). In general, level 3 of the message transfer part cannot send a 
message to its own signaling point code, or, respectively, cannot receive a message from 

20 itself. Certain users of the message transfer part, for example TUP and ISUP, also normally 
cannot send channel-related messages to themselves, even if the message transfer part were to 
enable this. In order nonetheless to enable such loops, special methods have been 
implemented that consist essentially in the formation of loops by specific signaling channels, 
on which loops the destination and/or sender address are inverted/complemented. If 

25 necessary, similar user-specific modifications must be carried out for users. 

Another possible solution for this problem in systems that support the multiple network 
design (further explained below) would be what are known as physical network tunnels. In 
order to realize such a physical tunnel, a link (known as a loop link) is fed back in a loop 
30 from a signaling point to the same signaling point, and two different network identities are 
allocated thereto, at the input side and at the output side. 



2 

However, physical tunnels have the disadvantage that their use requires additional hardware 
(loop links, etc.), and messages that must travel through the tunnel experience an additional 
delay. 

5 The invention is based on the object of indicating a system that makes the network tunnel 
possible without the cited disadvantages. 

This object is achieved by means of a system according to claim 1. 

10 The inventive design of the virtual tunnel considerably reduces additional hardware outlay 
and time delay, without however requiring a large development expense. 

In the following, the invention is explained in more detail with the aid of the drawing, which 
comprises three figures. 

15 

The invention is explained in more detail on the basis of the system ZGS7. In the ZGS7, a 
network is identified by what is known as an (external) network indicator (NT) that is 
contained in the externally observable messages. In the messages, two bits are reserved for 
the NI; therefore, up to four networks can be distinguished in a node. Since normally a 

20 signaling link belongs to only one network, it has however come to be recognized that in 
order to distinguish the network it is sufficient to allocate individual links to particular 
networks. The NI is therefore no longer required as a distinguishing feature. In fact, there 
are systems - already existing or in the planning stages - that support more than four (e.g., 8 
or 32) signaling networks. A network identity NID (network identifier) is thereby internally 

25 allocated to each signaling link, and an NI is externally allocated to each internal network 

identifier NTD. Networks having different internal identity can thereby use the same external 
NI throughout. Each (internal) network is thereby internally completely separated from the 
other networks. (This method of the decoupling of the external NI and the internal NID is of 
course also applicable to systems that support only four or fewer MTP networks). The cited 

30 design is called the multiple network design in the following. 
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Existing or, respectively, planned systems that support the multiple network design normally 
route MSUs in that, from a table (routing table), the next link(set) to the desired destination 
that is currently to be used is determined. For each internal (logical) network, there is thereby 
exactly one table, and the tables of these networks are independent of one another. For these 
5 systems, a simple modification of these routing tables is now carried out such that in the 
routing tables the path [...] as the next to be taken can be not only a particular link(set) but 
also a different network. 

As an exemplary embodiment of the invention, a multiple network system that supports 32 
10 MTP networks is assumed. 

Given an incoming MSU, the system determines the (internal) network identity (NID) of the 
network to which this link belongs, on the basis of the link at which the MSU arrived. In 
Figure 1, this process is shown for an MSU having DP0131, which is received at a link 
15 belonging to the linkset 17. In Figure 3, NID=3 is determined as the internal NID. As the 

next step, on the basis of the DPC of the MSU it is determined whether the SP represents the 
endpoint for the MSU, that is, whether the SPC of the SP (SPC depends on the NID; in Fig. 1 
it is the SPC=120 belonging to NID=3!) agrees with the DPC of the MSU, or whether the 
MSU must be rerouted. 

20 

If, in the manner described, the system determines that the MSU must be rerouted, the system 
selects, on the basis of the DPC of the MSU, a line [or: row] from a routing table belonging 
to the NID. This line contains the identities (for example, numbers) of the possible additional 
routes (that is, linksets), and specially designated identities (for example, the numbers -1 to 

25 -32), which now represent not linksets, but rather (the for example negative) internal NID. If 
during routing such a "route" is recognized (in Figure 1, the entry -12 in the routing table of 
the NID=3 determines the "tunnel" to the network having NID=12 as the next path for the 
DPC 131), the NID of the MSU is correspondingly modified, and is supplied again to the 
routing, but this time in the other network, which means that the system again determines, on 

30 the basis of the DPC of the MSU, whether the SP represents the endpoint for the MSU, and, 
if not, takes information for the routing of the MSU from a routing table belonging to the 
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NID (see Figure 1; the SPC belonging to NID=12 is 97, and the next path of the MSU travels 
via linkset 14). Of course, network management messages are also routed correspondingly. 



With the exception of the production of test traffic and actual physical loops, using virtual 
5 tunnels all problems can be solved that can also be solved using the physical tunnels. 

In Figure 2, as an example it is shown how, using the present invention, certain forms, 
important in practice, of what is known as the incoming linkset / DPC screening can be 
solved. The operator of a signaling transfer point (STP) offers SS7 interconnect services to 

10 other communication network operators. In the example in Figure 2, these are the networks 
Dl , D2, E+ and E2. According to the agreement, the other networks may make unlimited use 
of the STP for SS7 traffic inside their own networks. For traffic between the networks, 
however, there are the following limitations: E+ and D2 may communicate only with one 
another and with Dl. E2 may communicate only with Dl. In order to enforce these 

1 5 agreements, the operator of the STP must be able to prevent unauthorized traffic between the 
networks. He can accomplish this by terminating the linksets to the different operators 
internally in different SS7 networks, as shown symbolically in Figure 1. As is shown 
symbolically in Figure [...], the internal networks are then connected by virtual tunnels, in 
such a way that virtual tunnels are set up only between those networks between which traffic 

20 is permitted. For example, for destinations (DPC) that belong to the operator E2, no routes 
are set up in the routing tables for the internal networks 2 and 3 (corresponding to D2 and 
E+). In contrast, for destinations (DPC) in Dl, special routes representing the virtual tunnels 
are for example set up in the routing tables of the internal networks 2, 3 and 4. 

25 It is to be noted that the limitation of the permitted traffic need not absolutely be limited only 
to entire [or: overall] networks. Rather, the routing tables can be constructed such that, for 
example, traffic from E+ is possible only to particular designated destinations in D2, by 
making no entries in the routing table in the network 3 for destinations in D2 that are not 
allowed. 



30 



5 

In Figure 3, as an example an interworking of various signaling systems (Rl, R2, ISUP) is 
described. An interworking is realized between Rl and ISUP and between R2 and ISUP, but 
not between Rl and R2. An ISUP is located both in the internal network having NID=1 and 
in the internal network having NID=2. Externally, both networks use for example the same 
5 NI, but use different point codes. 

A call between Rl and R2 is routed via the ISUP loop. For this purpose, it is sufficient to 
correspondingly set up the ZGS7 routing tables in both networks, as well as the routing tables 
for the call processing, and to construct the required speech bundles for the ISUP loop. The 
10 ISUPs of the two internal networks communicate via the virtual tunnel (shown symbolically) 
between NID=1 and NID=2. A physically looped signaling link is therefore not required. 

A great advantage of the invention is that existing mechanisms (routing tables and multiple 
networks) can be used, at low expense, in order to provide purely virtual network tunnels, 
1 5 which previously were realized only physically. 

The invention can also be used without the multiple network design being supported, but in 
this case the problems of application that can be solved using the tunnel design are limited. 
If, for example, the flexible allocation of the external NIs to the internal NTDs is not 
20 supported, but rather this takes place in 1 : 1 fashion, then the specified method cannot be used 
for the incoming linkset / DPC screening. As the number of internal NIDs that are supported, 
with otherwise flexible mapping of NI to NID, becomes fewer, the incoming linkset / DPC 
screening becomes more limited in its flexibility. 
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New patent claims 



1 . Signaling system of a signaling point, that 

- for a received signaling message, determines, on the basis of a network identifier (NID, NT), 



- takes, from a routing table belonging to the network identity, items of information for the 
routing of the signaling message, whereby it accesses the routing table using the signaling 
point code (DPC) of the signaling message, 

- determines, on the basis of the type of routing information taken from the routing table, 



that is to be used for the forwarding of the signaling message, or that denotes a network 
identifier, 

- again supplies the signaling message to the routing, if the item of routing information taken 
from the routing table is a network identifier. 



2. Signaling system according to claim 1 , 
characterized in that 

the cited network identifier of a signaling message is defined by the link or, respectively, 
linkset via which the signaling message was received. 

20 

3. Signaling system according to claim 1, 
characterized in that 

the cited network identifier of a signaling message is indicated in the signaling message itself. 

25 4. Signaling system according to one of claims 1 to 3, 
characterized in that 

with the aid of the cited new routing, the system switches signaling messages between two 
different signaling systems. 

30 5. Signaling system according to one of claims 1 to 3, 
characterized in that 



5 



the identity of the network to which the signaling message belongs, 



10 



whether an item of routing information is present that indicates a link or, respectively, linkset 



15 
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7 



with the aid of the cited new routing, the system realizes an internetworking with other 
networks. 

6. Method for routing, according to which 

5 - for a received signaling message, the identity of the network to which the signaling 
message belongs is determined on the basis of a network identifier (NID, NT), 

- from a routing table belonging to the network identity, items of information are taken for 
the routing of the signaling message, whereby the routing table is accessed using the 
signaling point code (DPC) of the signaling message, 

10 - on the basis of the type of routing information taken from the routing table, it is determined 
whether an item of routing information is present that indicates a link or, respectively, linkset 
that is to be used for the forwarding of the signaling message, or that denotes a network 
identifier, 

- the signaling message is again supplied to the routing if the item of routing information 
1 5 taken from the routing table is a network identifier. 

7. Method for routing according to claim 6, 
characterized in that 

the network identifier of a signaling message is defined by the link or, respectively, linkset 
20 via which the signaling message was received. 

8. Method for routing according to claim 6, 
characterized in that 

the network identifier of a signaling message is indicated in the signaling message itself. 

25 

9. Method according to one of claims 6 to 8, 
characterized in that 

the cited new routing is used in order to switch signaling messages between two different 
signaling systems. 



30 



10. Method according to one of claims 6 to 8, 



characterized in that 
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8 

the cited new routing is used in order to enable a network to realize a desired internetworking 
with other networks. 



AMENDED PAGE 
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Abstract 

Signaling system of a signaling point 

5 The invention is based on the object of indicating a signaling system that enables network 

runnels (for example, for the interworking of different signaling systems) in a simple manner. 
This object is achieved according to the invention using virtual network tunnels. 
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